A cross-sectional comparative study was carried out in two chemical manufacturing plants in order to ascertain the effect of an occupational physiotherapy service on absence attributed to sickness.
Introduction
This study was instigated to compare sickness absence due to orthopaedic and other conditions in two neighbouring factories, one of which employed a physiotherapist.
Both factories were concerned with chemical manufacture, and the work at each site was not dissimilar. The study site had employed a physiotherapist for 1 year before the study commenced, whilst the comparison site was not so provided.
Physiotherapists are frequently employed in occupational health in Western Europe, especially in Sweden, where over 800 are employed 1 . In Australia, occupational physiotherapists are employed either as part of the staff of a company's occupational health department, or by privately run occupational health services. In the United Kingdom, the Association of Chartered Physiotherapists in Occupational Health has approximately 100 full and part-time members 2 . In Denmark, Svane 3 describes the use of physiotherapists in the National Labour Inspection Service, and in the United Kingdom, Smith and Holt 4 describe an external occupational health service, which includes physiotherapy, in a group occupational health service provided for heavy industry.
The role of a physiotherapist employed in industry is wide and in addition to carrying out treatment, physiotherapists are also used in some companies or organizations as ergonomists. Physiotherapists also take part in the planning of rehabilitation programmes, and as health educationalists 5 . There appear to have been few studies of the effectiveness of physiotherapy in sickness absence, either in hospital, in industry or in the community. Forster and Frost 6 in a study of the cost-effectiveness of outpatient physiotherapy after medial menisectomy showed that outpatient physiotherapy did not lead to a significant difference in the time taken to return to work and normal pay. Sinclair 7 described a comparative study of physiotherapy and hydrocortisone injections in the treatment of tennis elbow in an occupational setting. In his study the physiotherapy treatment included manipulation, ultrasound and short-wave diathermy. Approximately 50 per cent of the physiotherapy group improved, compared with 97 per cent who benefited from hydrocortisone injection over the same short period of time.
Strachan 8 stated that approximately 18 million days were lost from work in the UK each year due to back problems. Sixteen per cent of patients seen in occupational physiotherapy departments presented with 'low-back' conditions. This should be compared with an average of 18 per cent for the study site and 42 per cent for the comparison site in this study. Mitchell 9 , in discussing low back pain and prospects for employment, showed that in a study population of aircraftsmen, all treatments were equally likely to be effective in the acute state, but in the long term, physiotherapy and other treatments seemed to be ineffective, particularly when considering jobs with an arduous physical component. In his opinion, resrictions on workers were a greater cost to industry than sickness absence, especially as job restrictions were 20 times more common in heavy jobs compared with lighter jobs.
Williams 10 , in considering the treatment of injuries at work, felt that many physiotherapy techniques were ineffective, but stressed the need to plan both treatment and rehabilitation.
Given that physiotherapy is provided by some companies, it seems appropriate to consider whether provision of such a service has any benefit in reducing sickness absence. This is especially true when labour and other costs are rising, or profits falling. In the experience of one of the authors, senior management are striving to find numerical indices of performance in areas never previously quantified, such as occupational health. Even allowing for the fact that sickness absence is really absence attributed to sickness, the rate of sickness absence is one of the few objective measures available.
Objectives
The objective of the study was to compare the sickness absence rates from orthopaedic conditions at two sites doing similar work in the same geographical area, served by the same medical community.
Methods

Data collection
The information required for each sickness absence episode occurring in the study and comparison groups was the length and cause of absence and the age, sex and occupation of absentees.
The occupational health department at the study site was equipped with the COSTAR system, which had been modified to collect and analyse sickness absence data. The study data for the study site were obtained from this system, whilst those for the comparison site were extracted manually from the recording system maintained by the personnel function. Causes of absence were coded according to the diagnosis coding system used by COSTAR. Jobs were classified according to their physical activity content into heavy manual, manual, light manual, non-manual ambulant and non-manual non-ambulant categories.
Patients were referred to the physiotherapist by a number of routes: if accidents they were immediately referred for treatment should the occupational health nurse consider it appropriate. All the local GPs and Accident and Emergency departments knew of the service, as they were informed of the service at its inception in 1985. In addition, employees could refer themselves for treatment. Medical certificates were scrutinized by the occupational health nurse and if treatment was thought to be potentially helpful, this was often discussed informally with the patient, treatment being offered if the patient and his/her medical attendant agreed. Transport would be arranged if necessary.
Patients were not obliged to accept treatment at work, but few refused. No data were available on the acceptance of treatment, or otherwise. Many patients, particularly those with minor accidents and injuries appeared to welcome the opportunity to remain at work.
The range of physiotherapy techniques available included Maitland's-type manipulation, ultrasound, transcutaneous nerve stimulation, ice and weights.
Study design
The study was a cross-sectional comparative study of lost-time due to orthopaedic conditions, compared with all other conditions.
Study and reference populations
The study and comparison groups comprised all full and part-time employees in employment at any point during 1986 and 1987. Contractors were excluded.
Statistical methodology
Information regarding the number of persons employed at the two sites at mid-year 1986 and 1987, together with the age and sex distributions of the employees, was obtained.
Owing to the lack of information on absences of 4 days or less from the comparison site, only episodes of 5 or more days were included in the study, although for these absences the initial 4 days have been included in the period of sickness absence. The absence data were not normally distributed, being truncated at 5 days at the lower end and containing a few very long absences at the higher end. Therefore, non-parametric analyses were carried out throughout.
The chi-squared test was used to compare the proportions of workers having one or more absence. A non-parametric, one-way analysis of variance was used to compare lengths of absences in the grouped data. A ranked correlation analysis was used to assess the relationship between length of absence and quantitative measurements.
Results
The comparison site had the larger workforce for both years with 474 employees in 1986 and 473 in 1987, while the study site had 343 and 352 respectively. Men made up more than 90 per cent of the workforce at both sites.
The two factories had been chosen for the study because it was thought that sites with similar work, in close geographical proximity and with employees covered by the same general practitioners would experience a very similar rate of medical conditions, as estimated from sickness absence rates. The overall sickness absence rates were not, in fact, similar. The rate from the study site was higher (p < 0.001) for both years of the study (Table  I) . At the comparison site 154 people (32.5 per cent of the workforce) had one or more episode of absence of more than 4 days during 1986 and 153 (32.3 per cent) during 1987, while the equivalent figures for the study site were 167 (48.7 per cent) and 202 (57.4 per cent). At the study site the rate of absence rose over the 2 year period while the rate at the comparison site remained constant. As well as a higher rate of absence the study site also showed a larger total of calendar days lost through sickness absence for the 2 years, 4900 and 6260 days compared to the comparison site's 4408 and 4462 days.
Many employees at both sites had more than 1 spell of absence. In 1986, 9.5 per cent and in 1987 10.8 per cent of the comparison site's employees had more than 1 episode and 17.5 per cent in 1986 and 27.6 per cent in 1987 of the study site's employees had multiple spells (see Discussion). The number of absences per person and the combined length of the multiple episodes is referred to in Table II .
There was no evidence of a significant difference in the lengths of absence between the different sexes, job categories or ages in the 2 populations. Analysis of these factors was therefore discontinued. Significantly different * p < 0.05; " p < 0.001. t Some employees had episodes from both orthopaedic and non-orthopaedic conditions. A total of 209 (1986) and 225 (1987) episodes of absence greater than 4 days were recorded for the comparison site and 248 (1986) and 332 (1987) for the study site. The number of working days lost, calculated as 5/7 of calendar days lost, was 3149 and 3187 for the comparison site and 3500 and 4471 for the study site (Table I) . Sickness absence data collection for the 2 years included those who returned to work in the following January. Taking this into account the number of possible working days was estimated as the mid-year number of employees multiplied by 243 working days per person for the 13 months. The percentage of working days lost through sickness absence for all causes was 4.7 per cent for the study group and 2.7 per cent for the comparison group.
The causes of sickness absence were divided into orthopaedic (ie deformity, disease and injury of the locomotor systems) and non-orthopaedic conditions, according to the codes used by the COSTAR system (VGAN1 to VLZR7). The orthopaedic conditions were further broken down by body-part and disease.
The percentage of episodes and time lost due to orthopaedic conditions is shown in Table III . In all categories, except degenerative joint disease, the percentage of working days lost was consistently higher at the study site than at the comparison site, but there was no significant difference in episode length. The number of episodes in the degenerative joint disease category was too small for meaningful analysis. (Table III) . There was not, however, a significant difference in the length of episodes between the two sites for orthopaedic conditions.
Episodes of non-orthopaedic conditions are also detailed in Table III . Although there were less episodes at the comparison site, they were longer (p = <0.01). Four absences were recorded over 200 days, two from the comparison site in 1987 (250 and 311 days), one from the comparison site (218 days) and one from the study site in 1986 (240 days).
During the period of the study, the number of days lost at the study site from spells of four days or less remained steady. In 1986 the comparison site had a rate of absence for weekly staff which was 3.71 times that of the study site, falling to 1.64 in 1987 (see Discussion).
In the study site, the rate of sickness absence from spells of 5 days or more increased from 17.44 in 1986 to 24.00 average days per person in 1987, possibly reflecting changes in management on the site, whereas the rate of absence, from spells of 4 days or less, remained steady. Given that the study site had rates of absence which were consistently less than the comparison site for 4 days or less, this could have been a beneficial effect of physiotherapy, in view of the practice on the study site which encouraged workers to remain at work and undergo treatment. Unfortunately, data on the reason for absence are not available from the comparison site, and therefore it is not possible to ascertain the proportion of absence caused by orthopaedic conditions in this case.
The costs of physiotherapy
The service was provided for an average of 15 hours per week, depending on the workload. The cost was approximately £10 per hour, this being the then current rate as recommended by the ACPOH. Assuming a 50-week year, the salary cost must be considered to be £7500. The major items of capital equipment being a manipulation plinth and an ultrasound machine, the capital costs being £5000. Assuming a 5-year depreciation rate, the cost per annum was £1000. Finally, the cost of the medical consumable items was estimated to be £1000 per annum. Thus the total cost of the service was £9500 or about £27 per person, assuming an average working population of 350 at the study site.
Discussion
Much has been written about the causes of sickness absence, which is more properly known as absence attributable to sickness. It is widely recognized that amongst the many factors causing an employee to absent himself from work, the actual illness may have a relatively minor part to play, especially in short-term sickness absence. Significant factors have been summarized by Taylor 11 . It may, therefore, appear to be unnecessary to look for potential reduction in sickness absence from physiotherapy, especially as only certain types of condition may be improved by such treatments. However, a potential benefit was believed to exist, as two of the authors of this paper had operated a physiotherapy service on another manufacturing site. Indeed, in order to justify the creation of an additional post in physiotherapy, estimates were provided to management of potential cost benefits. Thus, if only 1 per cent of sickness absence could be prevented, it was possible to show that, using the labour costs, and the costs of the physiotherapy service judged suitable for the site, the service would be cost beneficial.
Other workers (E.B. MacDonald, personal communication) had seen dramatic improvements in productivity of workers employed in the coal extraction industry. However, the literature regarding other types of industry did not reveal other investigations into the cost-benefits of physiotherapy.
It was believed that the rates of sickness absence would be similar on the two sites, and that any benefit would be seen in the rates of absence from orthopaedic conditions on the study site. Furthermore, the catchment areas for the working population on the two sites were similar, and therefore any bias caused by different attitudes of GPs or hospitals to sickness absence was not thought to be potentially significant. Any overall changes in mangement attitude would be reflected in similar changes in orthopaedic and non-orthopaedic sickness absence rates on the study site, and confounders, such as epidemics, would be seen in the comparison, as well as the control site.
Owing to a change in management attitude to absenteeism at the comparison site, the rate of absence fell from 3.71 in 1986 to 1.64 in 1987, for spells of 4 days or less. This change, which could not have been predicted at the outset of the study, strongly illustrates the effect of management attitudes on sickness absence. This is particularly true for short spells which are generally due to minor conditions, and with which employees are more able to work.
In this study, physiotherapy did not appear to have an effect on overall sickness absence. The study clearly shows that the study site had a higher sickness absence rate than the comparison site. This is largely due to the proportion of employees with more than one spell of sickness absence, a difference which was visible in both years of the study and in non-orthopaedic as well as orthopaedic conditions. The mean length of sickness absence does not vary significantly from the study site to the comparison site either in orthopaedic or nonorthopaedic conditions.
In measuring the effectiveness of occupational physiotherapy services it may be that sickness absence is neither the only nor the most appropriate index available. It is however one convenient way of quantifying the possible cost benefits of various forms of intervention due to the ready access to sickness absence data.
The results of this study show that there was no clear cost-benefit of occupational physiotherapy on total sickness absence rates in this particular industrial setting. The fact that the sickness absence pattern is if anything worse in the study site than in the comparison site cannot, it is believed, be attributed to the occupational physiotherapy service at the study site. It must be assumed therefore that there are other confounding factors which have a greater effect on sickness absence than physiotherapy, and these factors might well include management style and sickness absence policy. Given that these other confounders may be strong enough to mask any effect of an occupational physiotherapy service it is not possible to state dogmatically that no such beneficial effect exists from occupational physiotherapy services.
Indeed, beneficial factors may have included increased employee mobility, reduction in pain, employee morale, better patient management, more specific diagnosis and, importantly, keeping employees off alternative work for which they may be untrained. However, they were not studied in this exercise. Nevertheless, significant benefits to individual patients can be identified and certainly occurred during this study. Thus the overall rate of sickness absence may not have changed overall, but it is important to note, some employees returned to normal work more quickly as a result of the physiotherapist's input into rehabilitation.
As this study was not able to compare treated and non-treated groups with the same condition, then the possibility that there was a beneficial effect from the physiotherapy service cannot be excluded. However, it is concluded from this study that there is no evidence that the amount of total time lost by sickness absence in general, from conditions which might be improved by physiotherapy, is reduced by an occupational physiotherapy service, although there may be a benefit in those absences of 4 days or less.
